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Denver, 46; Wichita and Kansas City, 45. The smallest 
values were: Key West, 13; Jupiter and Fort C!anby, 14; 
Tatoosh Island, 15; Point Reyes Light, 16; Pan Franciacc 
ancl Seattle, 17; Hatteras, 18; Astoria, 19; Walln Walla, 50 

Among the extreme month ly  roiiges the largest were : 1 ~ 1 1 -  
der and Pueblo, 98; North Platte, 91: Havre and Idahc 
Falls, 86; Helena, 85; Denver, 84; C‘hryennr arid \Valla 
Walla, SO. The sniallest values wcre : Key West, 17 ; .Jupi- 
ter, 30; Point Reyes I,igl& 27; San Francisco, 2s; Tator~sli 
Island, 39. 

MOISTURE. 
The q71n)r t i t y  of i ~ ) i . s t v r c  in the atniosphrre a t  any tinit 

may he expressed I)y tlic weight of the v:tpor coexisting 
with the air ciuitniued in a cnhic foot of  sixwe, or IJY thr 
tension or pressure of the vapor, or hy the tempernturt 
of the dew-point. The mean dew-point for each station of 
the Weather Rnreau, as deduced froiii ohservatioiis i i d e  at 
S a. 111. and 8 1). ni., daily, is given in Table I. . 

The rate of cz~nporntioi~ from a special surface of water 
c)ii muslin a t  any moment cleterminea the temperatiire of 
the wet-bulb therniometer ; an evaporometer niny he s( 
constructed as to give the q u a n t i t y  of water evaporated 
from a similar surface during ;my interval of time. Such 
an evaporonieter, therefore, would ~ u n i  up  or integrate the 
effects of thoRe influences that  determine tlie teiiiperaturc 
as given by the wet bulb;  froni this quantity the nve/*ngc 
htrmi t l i t y  of the air during any given interval of time may 1~ 
deduced. 

RIeasurenients of evaporation within the thermometer 
shelters are difficult to make so as to be interconiparahle at  
temperatures alinve and below freezing, ancl they may he re- 
placed IJY computations based on the wet-bulb temperatures 
The absolute anionnts of evaporation from natural surfaces 
not protected from wind, rain, sunshixie, and radiation, are 
heing measured at a few experimental stations and mill l w  
discussed in  special contributions. 

S e n s i t l e  temperat  iwes.-The sensation of teniperature eqieri- 
eiiced by the human body and ordinarily attributed to the 
condition of the atmosphere depends riot merely 011 the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric chaiiges, 
all combined with the physiological condition of the observer. 
A satisfactory expression for the relation between atmospheric* 
conditions and nervous sensations has not yet been obtained. 

PRECIPITATION. 
LIn inches and hundredths.1 

The distribution ofprec ip i t t a t ion  for tlie current month, as de- 
termined by reports from about 2,500 stations, is exhiliitod 
on Chart 111. The.nunierica1 details are given in Table; I, 
11, and 111. The total precipitation for the current month 
was heavy ( 6  to 11 inches) in Tennessee, Kentucky, and the 
mountainous parts of Georgia and North Carolina, hut heaviest 
(14 to 27 inches) on the inimediate coast of Wasliington, 
Oregon. and northern California. It was least, viz, n trace 
over tt large portion of southern Nevada and tlie adjacent por- 
tions of southern California and Arizona. The l a r g c ~  values 
a t  regular stations were: Astoria, 16.6; Fort Caully, 15.1; 
Pysht, 14.5; Portland, Oreg., 13.1 ; Roseburg, 9.9; Seattle, 
9.5. The smaller values were : Yunia, 0.1 ; Phwnix, 0.6 ; El 
Paso, 0.04. 

Details as to excessive p r e c i p i t a t i o n  are given in Tnhles 
SI1 and XIII .  

The y e a r s  of greatest  and least  p r e c i p i t a t i o n  for Novemher are 
given in  the REVIEW for November, 1890. The precipitation 
for the current month was the greatest on record a t  : Rose- 
burg, 9.91 ; Marquette, 6.44 ; St. Paul, 5.07 ; Spokane, 4.85 ; 
Duluth, 3.42 ; Helena, 3.29 ; Bismarck, 3.10; Moorheacl and 
Walla Walla, 3.09 ; Williston, 2.10 ; Huron, 1.97 ; Pierre, 1.92 ; 

1.30 i 3.50 

C’oncordia, 1.78; Miles City, 1.37; Rapid City, 1.09. It was 
not the least on rrxord a t  any regular station of the Weather 
Bllrt%ll. 

The t l i t r r u t r l  w r i ( r t i t j ) t ,  as shown Iiy tahlps of hourly meaus 
of the total precipi tatioii, deduced from wlf-registering gauges 
kept a t  thr rtypl:tt stittions of the ll’rather Bureau, is not 
11 )W til hul it trd . 

Tlir rurrc/i  t & p r t  tow from thr iinrmal prwjpitaticin are 
given in Talilt~ I, wliicli shows that precipitation was in escess 
thrf)tighc~ut the ~iortlic~rii half  of the country and also in the 
South Atlantic States, Tennwsw, nnd the Ohin Valley. It 
was slightly defic*ieilt ovt’r a narrow he1 1 extending along the 
iiiiddle mil the PaNt Atlantic C’oafit as nlsn froni the lower 
1,akc Region svntliwest to  the Rio (+ranrle Valley, 

rs were : Portlnncl, Oreg.. 7.:;; Astoria, 6 3 ;  
For1 Caiiliy, 6.C; ; RosPliurg, 6.2 ; Eureka, 2.9 ; hIarqnette, 3.7 ; 
Spokane, 3.2. The largr cbficits WWI? : Slireveport, 3.7 ; 
Palestiiw, 2 3 ;  Corpus C’hristi, 5.7 ; Galvt~ston, 3.5. 

The f t w r t r y c .  t l r f i f r ) * turc for each district is given in Tahle 
I. By dividing each curreii t p r~~ ip i t a t iu i i  \y  its respective 
norinn1 t h ~  f~illoming corresponding prrccntages are ohtained 
(precipitation is in excess when the percentage of the normal 
exceedR 100) : 

Above the nonnal : South Atlantic, 114 ; Florida Peninsnla, 
127 ; Ohio Valley and Tennessee, 152 ; upper Lalie, 139 ; North 
Dakota, 415; upper hlississippi, 114; nlissouri \ ra l l~y,  119; 
northern Slope, 230 ; niiddle Slope, 1% ; middle Plateau, 170; 
northern Plateau, 578; north Pacific, 171 ; niiddle Pacific, 168; 
south Pacific, 1%. 

Below the normal : New England, 72 ; middlt3 Atlantic, 84 ; 
east Gulf, 92 ; west Gulf, 45; lower Lake, $5 ; southern Slope 
(Abilene), 42 ; soothern l’lateau, 56.  

Tlie f o t d  nc‘cui) i i i l fr  t r d  wo/I th  I!/ d c l ~ t i  rt tirc’s from nornial pre- 
cipitation frcim Januitry 1 to the end of the current month 
are given in the secnni1 coliinin of the following tal)le ; the 
third cc~lmiiu qives the p~rceiitage of the currelit accumulated 
prwipitatioii relative to its nornial value. 
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SNOW 

The total nioiithly snowfall a t  each station is given in 
Table: T I  ; its geographical distrihution is shown on Chart V. 
This chart alro shows the  isotherins of minimum 3 2 O  and 
of niiiiiiiiuni 4 0 O  fu r  the air within the ordinary thernionieter 
shelter. The former isotherm is a n  approximate limit to 
possihle snow, while the latter is a11 approximate southern 
limit tn tlie regions that  report frost on exposed localities. 

,S‘ ,~ou;f i i lZu of from 5 to 15 inches occurred in  Maine and 
New Brnnswick; 50 to 30 in  Ontario; 15 to 36 near Lake 
i;uperior and in the Dakotas; 50 to 100 on tlie ni(iiintains of 
Colorado; 15 to 50 on those of R-Iont:ina, Idaho, and Cali-. 
fornin; 20 to 115 on those of Oregon, Washington, and 
Eritish Colunil~ia. 

The drpth of s ~ t o w  on thc y o m d  at the end of the nionth is 
s;iven in detail in  Talile 11, and for the winter months is also 
diown on Chart VI. The condition of the anow on the 
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ground and of the ice in the rivers on Mollday of each week 
is also eliowii on the weekly charts of tlie Climate and Crop 
Service, published by t,he Weather Bureau during December 
to March, inclusive. Special reports of ice are quoted in 
connection with the section devoted to the River and Flood 
Service. 

HAIL. 

The following are the dates on which hail fell in the 
respective States : 

California, 22, 23, 25, 30. Iudian Territory, 25, 86, 27. 
Iowa, 3. Louisiana, 3 ,  6, 38. llissiwippi, 4. Misfioiiri, 3. 
New Mexico, 3.5. Ohio, 5. Olilahoma, 25. Oregoii, 12. 
Texas, 2,35, 26, 37. Washington, 6. Wisconeiit, 3. 

SLEET, 

The following are the dates on which sleet fell in the re- 
spective States : 

Alabama, 29, 50. Arizona, 35. Arkansas, 19, 26, ‘77, 28.  
Colorado, 25, 26. C:onnecticut, 31, 32, 29. Delawarc~, 21, 29. 
District of Coluniljia, 20, 29, 30. Georgia, 21, 30. IrI:~ho, 4, 
5,9, 10, 11, 13, 18, 19, 26.  Illinois, 6. 10, 11, 19, 20, 37, 2s. 
Indiana, 5, 20, 23, 26 to 29. Iowa, 9, 10, 36, 17, 18, 20 to 2s. 
Kansas, 9, 10, 11, 17, 19 to 33, 84 to 37. Kentucky, 27, 35,29. 
Louisiana, 30. Naine, 18, 26. Marglancl, H, 90, 29, 30. Mas- 
sachusetts, 13, 31. Michigan, 4 to S, 10, 11, 15, 18, %), 91, 24 
to 27. Minnesota, 2, 17, 48 to 47. Mississippi, 28, 39, 30. 
Missonri, 3, 4, 5, 9 to 13, I s ,  19, 20, 83, 24, 26, 37, 2s. JIon- 
t a m ,  1, 8, 14,15, 22. Nevada, 23, 
25. New Hampshire, 21, 25. New Jersey, 1.3, 21, 29. New 
Mexico, 9, 10, 11. New York, 13, 18, 21, 36, 38, 29. North 
Carolina, 1, 39, 30. Ohio, P, 
9, 10, 13, 13, 20, 24, 87, 2X. Oregon, 4, 7, 
10, 16, 17,32, 23, 29, 30. Pennsylvania, 20, 21,3S, 39. Rhode 
Island, 13, 31, 29. South Dakota, 1, 2, 
3,6,  34 to 37. Tennessee, 27 to 30. Texas, 29,SO. Vermont, 
21. Washington, 1,4 ,7 ,  9 to  12, 
15, 18, ?I,%?, 33,27 to 30. Wes t  J’irgjnia, 31,29,30. IYiscoii- 
sin,4, 10, 31, 53 to 26. 

SUNSHINE AND CLOUDINESS. 

The qnantity of suiishiiie, arid therefore of  lieat, recvived 
by the atnicrsphere ;is a whole ie very itearly coiistaiit from 
year to year, Iiut the proportion received by the surface of  
the earth depends ulmi thrl a1)sorptioti 1y the atiiiosplirre, 
and varies largely with the dietriliutioii of  cloudiness. The 
sunshine is now recorded automatically a t  19 rpgular statioriR 
of the Weather Bureau by its photographic, and a t  31 hy its 
thermal ef-fects. A t  oiic of thew stations records are licqlt, I J ~  
both methods. The photographic record sheets show the-  HI)- 
l~arr i i t  solar time, Lilt tliP tliernioiiietric records show seventy- 
fifth meridian tiiiie ; for conrrni t .nc~ the results are all given 
in Tahle SI for each hour of local niraii time. 

Photographic and thermomdric rcbgisters give the tinratioit 
of tha t  intensity of siiiisliine mliich snfices tu  make a record, 
aid, therefore, they generally fail to record for a short time 
after rainrise and liefore sunset, l~cniifie, even in a c1oiidlesE 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such recorcle are to  be wed  for de- 
terniiuiiig the amount of cloudiness, they must be supple- 
mented by spccinl 01)servations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (inore 
properly a low-sun correction), and when this has heen all- 
plied, as has been done in preparing Table SI, there results 
a complete record of the clearness of the sky from sunrise to  
suiiset in the neighliorhood of the sun. The twilight 
correction is not needed when the self-registers tire nsed for 
ascertainiiig the duration of a special intensity of stinshine, 

NrJlnxska, l7,20, 22 to 2i. 

North Dakota, 2,  3, 14, 15, 18. 
Oklahoma, 19, 37. 

South Carolina, 30. 

Virginia, 8,9, 13, 30, 29, 30. 

but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
niinieroiis personal observations at all stations during the 
daytime, and is given in the column ‘‘ average cloudiness ” in 
Tahle I ; it,s complement, or percentage of clear sky, is given 
in t,he last, colunin of Table XI. 

COMPARISON O F  DURATIONS AND AREAS. 

The sunshine registers give the dicmt ions of effective sunshine 
whence the d iiration relative to possible sunshine is derived ; 
the nlmrvers’ personal estimat,es give the percentage of wca 
of c,luar sky: These nunibers have no necessary relation to  
enoh other, sirice st,at.ionary hanks of clouds niay obscure the 
~ 1 1 1 1  without covering t,he sky, but when all clo.iids have a. 
steady mot,ion past the sun and are uniformly scattered over 
t,he sky, tho percentages of durat,ion and of area agree closely. 
For the sake of comparison, these perceiita.ges ha,ve been 
hY3llgl;F tngether, side by side. the followiug table, from 
which it appears that,, in general, the inst,rument.al records of 
perc,txitages of dnratioiis o f  sunshiue are allnost always larger 
than the ( J ~ ~ ~ H ~ v F H ’  personal estimates CJf perconhges o f  area of 
clear sky; t,he average excess for Novei~il~er, 1896, is 7 per cent 
for ~~h~I tographic  and 4 per cent for thermometric records. 

The clrt,ails are showii in t,he following table, in which the 
stii,t,ions are hrranged according to the greatest possilh dura- 
t.ioii of fiiiiisliine, a.nd not accordiiig tjo the observed duration 
as i n  previous years. 

Stations. 

Tamlia, Fla.. ................................. 
Galvrstuii. Tex. ............................... 1’. 
New Orleans. L a . .  .............................. T. 

1 1’. 

Baltimore, Md. ................................. T. 
C!incinuati. Ohio ................................ T. 
Kansas City, M o  ............................... P. 
Bt.Louis. Mo .................................. T. 

(:‘oIumbue, Ohio ............................... T. 
Denver, c‘olo.. .................................. T. 
Iudianap~ilis, Ind ............................. T. 
Pliiladelphia,I’a.. ...... ............ T. 
Cheyenne. \Vyu ....... ............ P. 

New Y0rk.N.Y.. ............................... T. 
Salt LakeCitg.llt,ah.. .......................... P. 
Binghamton. N. 1’ ............................. T. 
Boston.Mass ................................... 1’. 
C!hioa o Ill .................................... T. 
Des Moines.Ioxa.. ............................. T. 
Detroit,, Yich. ................................. T. 
Duhuqne. Iowa. .  .............................. ‘1’. 
Bu5alo.N. Y .................................. T. 
Ftocbeeter,N. I* .............................. T. 
Northfield, Vt ................................. P. 
Portland,Me ................................... T. 
Eastport, Me. .................................. P. 
Minneapolis, Minn ............................. T. 
Portland, Oreg.* ............................ J 
Bismarck. N. Dak.. ..!.I gi Helena Mont ................................... 
Seattle: Was11 

Washington, D . C . .  ............................. P. 

Eureka. Cal ..................................... P. 

Omaha, Nebr.. ................................ P. 

Clevefarid.Otiio ................................ T. 

......................... 
................................. I T. 

f 1Instrument.aI record 
I of wnslrine. 
J . I  

fio - 4  

36 ........... 35 - 1 
.w 52 + 2 ........... 
67 ........... 69 + 2 

49 - 1 
GY ..................... 
WI ........... 6(, 0 
40 ........... 41 + 1 
40 ........... 51 +I1 
53 ........... 61 + 8 
69 85 $16 ........... 
59 ........... 67 + 9  

31 .......... 

........... 

........... ........... 

59 E + 3  .......... 

36 ........... .% + 2 
48 53 + 5 ........... 
36 ........... 46 +lo 
44 47 + 3 ........... 
25 ........... 23 + 9 
53 +n ........... 
42 ........... 50 ........... 53 +1- 
45 66 +SI ........... 
41 43 + 2 ........... 
39 .......... 51 +E 

41 + R ,  

...... 

31 
36 ........... 
20 ........... 2ti + 6 
41 ............ 44 + 3 
LT ........... 35 
32 ..... 
“1 ........... 2.3 + 2  
25 . . . . . . . . .  24 - 1  
21 !E + 1 ........... 
3 ........... 40 +li 
23 a + 4  ........... .............. 3 ...... 
35 ........... 23 $12 
35 ..... I ...... 
31 ........... 
35 
31 ..... 1 ...... 22 - 9 

+i; 
3G 1 T 1 .......... 

I 


